One hundred and twenty six preterm infants, with a gestational age of 34 weeks or less, were studied to compare the predictive value of somatosensory evoked potentials (SEPs) with that of cranial ultrasound. A normal Ni latency was no guarantee of a normal outcome, nor did a persistently delayed Ni latency always correlate with a poor outcome. As a predictor of cerebral palsy, SEPs had a sensitivity of 44% and a specificity of 92%. The presence of a large haemorrhage (grade IIb/III) or cystic leucomalacia on cranial ultrasound predicted cerebral palsy with a sensitivity of 73-6% and a specificity of 83-1%. These results demonstrate that the role of SEPs recorded after median nerve stimulation is limited in preterm infants.
With an ever increasing number of surviving low birthweight infants and an increase in the total number of premature infants who develop cerebral palsy, attempts have been made to improve early prediction of neurodevelopmental outcome in these at risk infants. 1 Cranial ultrasound has played an important part and the presence of extensive cystic periventricular leucomalacia is now acknowledged by many groups to correlate strongly with the development of cerebral palsy.2 3 It is more complicated to predict the neurodevelopment of infants with other ultrasound abnormalities, like large intraventricular haemorrhages and transient densities, as a large number of these infants survive to be normal in spite of the lesion.2 4 5 Other modes of investigation, such as magnetic resonance spectroscopy,6 electroencephalography, 7 and somatosensory evoked potentials (SEPs)8-10 have been used trying to identify those infants who are to survive with a major handicap. Previous studies using SEPs showed a good correlation between this test and subsequent neurodevelopment, but the number of infants tested in each study tended to be small.8 10 The aim of this study was to study prospectively a population of preterm infants in order to evaluate further the role of SEPs in the prediction of neurodevelopmental outcome and to compare the predictive value of SEPs and cranial ultrasound.
Patients and methods Over 26 months, 126 premature infants were entered into a prospective correlative study of short latency SEPs and cranial ultrasonography. All infants had a gestational age of 34 weeks or less with a mean gestational age at birth of 30-2 weeks (range 25-34 weeks). Twenty one of the 126 infants were small for gestational age. Informed parental consent was obtained in all infants before entering the study.
ULTRASOUND ASSESSMENT
Ultrasound assessment was performed at least twice a week during the first week of life and twice a week thereafter until discharge, using an ATL UM-4 mechanical sector scanner (5-7-5-10 MHz crystal). Periventricular-intraventricular haemorrhage (PVH-IVH) and periventricular leucomalacia (PVL) were graded as reported previously. 11 12 
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A total number of 240 recordings were done, with a mean of 1-9 recordings per infant (range 1-11). In 107 of the 126 infants a normal NI latency was obtained. Fifty eight of these 107 infants had their first examination before the end of the third week, 48 having a normal NI latency on their first examination and 10 normalising before reaching 40 weeks' postmenstrual age. In 19 infants the NI latency was delayed, being still outside the 95% tolerance limit at 40 weeks' postmenstrual age. (fig 2) . Three of them developed cerebral palsy, one a hemiplegia and the other two, with a porencephalic cyst in the occipital white matter, suffered from hypotonic cerebral palsy and visual impairment. Four of the 15 infants had a persistently delayed Ni latency, being delayed on both sides in all four. All four developed a hemiplegia with upper motor neuron signs present on both sides.
Seventeen of the 20 infants with transient densities had a normal Ni latency (fig 3) . Transient dystonia occurred in three and three developed cerebral palsy. Of the three infants with a delayed NI latency, two developed transient dystonia and one cerebral palsy. Of the 12 infants with cystic PVL, six had a normal Ni latency, but all infants developed cerebral palsy (fig 4) .
Only seven of the 77 infants with ultrasound abnormalities were small for gestational age. Three of them had a normal NI latency with subsequently a normal outcome. Four infants had a persistently delayed NI latency associated with a grade III haemorrhage in one, who developed cerebral palsy, and associated with transient densities in the other three, one of whom developed cerebral palsy and the other two developed transient dystonia.
When the presence of major ultrasound abnormalities (grade Ilb-III, cystic PVL) and a delayed Ni latency were taken together as a predictor for cerebral palsy, the sensitivity was 40%, specificity 100%, positive predictive value 100%, and negative predictive value 78-4%.
Discussion
Previous studies, using SEPs in premature infants, for prediction of subsequent neurodevelopmental outcome have been quite promising.8-10 The predictive value in the present study, looking at a large cohort of infants with and without abnormalities on cranial ultrasound, was not as good as expected. A normal Ni latency was no guarantee of a normal outcome. Fourteen of the 25 infants who developed cerebral palsy, both related to large haemorrhages as well as to cystic PVL, had a normal NI latency at or even before 40 weeks' postmenstrual age. Although in some of these infants parenchymal involvement was in the occipital periventricular white matter, possibly not affecting the somatosensory tracts, this was not true for all cases. In some infants with extensive cystic leucomalacia, cysts were noted in the frontoparietal and occipital periventricular white matter. A persistently delayed NI latency also did not always correlate with a poor outcome. Eleven of the 19 infants with a persistently delayed NI latency developed cerebral palsy. Seven of the eight infants with a delayed NI latency, who did not develop cerebral palsy, were small for gestational age and five of these seven infants did not have any abnormalities on cranial ultrasound.
Due to the high turnover in our tertiary intensive care unit it was not possible to study all infants at the same postmenstrual age. However, all infants with a delayed NI latency on the initial recording had repeat studies until normalisation occurred or the infant had reached 40 weeks' postmenstrual age. Of the 14 infants who developed cerebral palsy in spite of a normal NI latency at 40 weeks' postmenstrual age, I0 had longitudinal studies showing a change from a delayed NI latency to a normal NI latency in six infants and a repeatedly normal NI latency in the other four infants. A delayed Ni latency after an initially normal Ni latency was noted only twice among the 69 infants studied sequentially. This was in both cases associated with posthaemorrhagic ventricular dilatation, being reversible in one, after shunt insertion. 20 Only 35 infants admitted during the study period were of appropriate weight for gestational age and had no abnormalities on cranial ultrasound. Calculating the regression equation of the NI latency for these 35 infants showed this equation to be almost equal to that of Klimach and Cooke.14 As the same filter settings and stimulation rate were used, and their normal data were collected from 102 infants, it was decided to use their normal data.
The findings in the present cohort differ from previous reports in the literature. Klimach Willis et al studied 39 infants with PVH-IVH at 2, 4, and 6 months' corrected age.'0 Their findings are more similar to ours as they found that 36% of the infants with normal SEPs at 2 months' corrected age did go on to develop moderate or severe abnormalities. Only 14% of the infants with normal SEPs on three occasions had a poor outcome. As the aim of our study was to assess whether it was possible to improve early prediction, the infants were studied only until the age of 40 weeks' postmenstrual age.
In none of these previous studies was a distinction made between infants who were of appropriate weight or small for gestational age. Gallai et al, however, also drew attention to a delay (of 5 msec) in Ni latency in small for gestational age infants.23 Our findings suggest that especially when there is an increase in Ni latency it should be taken into account whether the infant is small for gestational age or not.
When a comparison was made between SEPs and cranial ultrasound, the latter technique was noted to be more sensitive. All infants with an ultrasound diagnosis of cystic PVL went on to develop cerebral palsy, but only six of the 12 infants had a delayed N1 latency. When the presence of major ultrasound abnormalities (grade IIb-III, cystic PVL) and a delayed NI latency were taken together as a predictor for cerebral palsy, the sensitivity was not better, but specificity and positive predictive value both became a 100%. In an earlier study, using SEPs in full term infants with postasphyxial encephalopathy, SEPs of the median nerve appeared to be of value when trying to predict subsequent neurodevelopmental outcome,24 and this was recently confirmed by other groups.25 26 It is possible that SEPs after stimulation of the median nerve are less useful in the preterm infant as the legs are usually more severely affected than the arms. At present a study is being undertaken in our unit to compare SEPs of the posterior tibial nerve and the median nerve to find out whether the SEPs of the posterior tibial nerve will be of better predictive value.
SEPs of the median nerve appear to be of limited value as an early predictor of subsequent neurodevelopmental outcome in the preterm infant and should probably not be performed routinely in all low birthweight infants. 
